Increased oxidative stress impairs endothelial modulation of contractions in arteries from spontaneously hypertensive rats.
The endothelium modulates vascular contractions. We investigated the effects of oxidative stress on endothelial modulation of contractions in hypertension. Changes in isometric tension of femoral arterial rings from spontaneously hypertensive (SHR) and Wistar-Kyoto (WKY) rats were recorded. The contractile response to norepinephrine of arteries with endothelium was greater in SHR than in WKY rats (P < 0.0001). Endothelium removal augmented the norepinephrine-induced contraction (P < 0.05). The augmentation was more pronounced in WKY than in SHR, which resulted in comparable contraction of arteries without endothelium in both strains. Nomega-nitro-L-arginine methyl ester (100 micromol/l) mimicked the effect of endothelium removal. Production of nitric oxide (NO, assessed by measuring nitrite/nitrate concentrations) during the contraction was not different between SHR and WKY. Vitamin C suppressed the contraction of arteries with endothelium from SHR but not from WKY (P < 0.05). Diphenyleneiodonium and apocynin, inhibitors of nicotinamide adenine dinucleotide/nicotinamide adenine dinucleotide phosphate (NADH/NADPH) oxidase, attenuated the contraction of arteries with endothelium from SHR (P < 0.001) but not WKY, but did not affect contractions induced by serotonin. Superoxide generated by xanthine oxidase/hypoxanthine enhanced the norepinephrine-induced contraction of arteries with endothelium from WKY (P < 0.0001), and this effect was reversed by vitamin C. In rat femoral arteries, NO released from the endothelium modulates vascular contraction. In SHR, production of superoxide by NADH/NADPH oxidase, which may be activated by norepinephrine, is enhanced, resulting in the inactivation of NO and impairment of endothelial modulation of vascular contractions. Vascular oxidative stress may contribute to the altered circulation in hypertension by impairing endothelial modulation of vascular contractions.